Teratogenic effects of blue cohosh (Caulophyllum thalictroides) in Japanese medaka (Oryzias latipes) are probably mediated through GATA2/EDN1 signaling pathway.
Blue cohosh (Caulophyllum thalictroides) (BC) has been used widely to induce labor and to treat other uterine conditions. However, the safety and effectiveness of this herbal product has not yet been evaluated by the US Food and Drug Administration (FDA). Several conflicting reports indicated that the root extract of BC is a teratogen and, by some unknown mechanisms, is able to induce cardiovascular malfunctions in new-born babies. To understand the mechanism, we have used Japanese medaka (Oryzias latipes) embryo-larval development as the experimental model and the methanolic extract of BC root as the teratogen. The embryo mortality, hatching efficiency, and morphological abnormalities in craniofacial and cardiovascular systems are considered for the evaluation of BC toxicity. Our results indicate that BC is able to disrupt cardiovascular and craniofacial cartilage development in medaka embryo in a dose and developmental stage-specific manner. Moreover, embryos in precirculation are to some extent more resistant to BC than ones with circulation. By using subtractive hybridization, we have observed that gata2 mRNA was differentially expressed in the circulating embryos after BC treatment. As GATA-binding sequences are required for the expression of the endothelin1 (edn1) gene and edn1 expressed in blood vessels and craniofacial cartilages, we have extended our investigations to edn1 gene expression regulation by BC. We found that edn1, furin1, and endothelin receptor A (ednrA) genes are developmentally regulated; endothelin converting enzyme mRNA (ece1) maintained a steady-state level throughout development. Circulating medaka embryos (3 days post fertilization, dpf) exposed to BC (10 microg/mL) for 48 h have increased levels of gata2, ece1, and preproenodthelin (preproedn1) mRNA contents; however, other mRNAs (furin and ednrA) remained unaltered. Therefore, the enhanced expression of gata2 mRNA followed by ece1 and preproedn1 mRNA by BC might be able to induce vasoconstriction and cardiovascular defects and disrupt craniofacial cartilages in medaka embryos. We conclude that cardiovascular and craniofacial defects in medaka embryogenesis by BC are probably mediated through a GATA2-EDN1 signaling pathway.